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FORESTRY WINCH a cable that is adapted to wrap around the winch drum , the 
cable extending from the front or back faces , the cable 

CROSS REFERENCE TO RELATED having a proximal end region attached to the winch drum 
APPLICATION and a distal end region that is detachably attachable to an 

5 object to be retrieved by the winch system . 
This application is a continuation in part of U . S . Ser . No . One way of operating the disclosed apparatus involves 

13 / 897 , 742 filed on May 20 , 2013 , now issued as U . S . Pat . these steps , not all of which need to be practiced , nor in the 
No . 9 , 260 , 277 issued Feb . 16 , 2016 , the disclosure of which sequence set forth : 
is incorporated in its entirety by reference herein . A . lowering the processor and the pair of driving rollers 

10 over the winch system 10 ; 
TECHNICAL FIELD B . engaging the processor driving rollers with the driven 

winch drive rollers so that in one embodiment each proces 
Background sor driving roller engages two winch driven rollers ; 

C . securing the distal end of the cable to or around an 

( 1 ) Field of the Invention 15 object to be pulled ; and 
D . rotating the processor driving rollers and the driven 

winch drive rollers and drum to apply tension to and pull in The present disclosure relates to a winch system coupled the cable and the ensnared object so that the object may be to a processor that energizes the winch system , usually in a retrieved or the direction in which it may fall is influenced . forestry environment . 
BRIEF DESCRIPTION OF THE DRAWINGS ( 2 ) Related Art 

FIG . 1 is a quartering perspective view of a winch system 
Particularly in the lumber business , it is known that there as disclosed herein 

are challenges imposed by remote locations , hard - to - reach 25 FIG . 2 is a view of the left - hand side of the winch system 
job sites , the size and weight of trees to be felled and the shown in FIG . 1 : 
movement after felling of heavy , unstable trees and limbs . FIG . 3 is a view of the rear of the winch system ; 
To meet such challenges , machinery has been developed that FIG . 4 is a vertical sectional view of the system shown in 
deploy tree and limb processors . Examples include equip - FIG . 1 taken along the line 4 - 4 thereof ; 
ment made by Waratah , such as the HTH625C harvester 30 FIG . 5 is a horizontal sectional view of the system shown 
head - http : / / www . waratah . net . in FIG . 1 taken along the line 5 - 5 thereof ; 

The following patent numbers were considered before FIG . 6 is a quartering perspective view of an alternate 
filing this patent application : JP 7232899 ; AU 2010 / 202945 ; embodiment of the winch system ; 
U . S . Pat . No . 6 , 705 , 597 ; and U . S . Pat . No . 5 , 386 , 970 . FIG . 7 is a view of the left - hand side of the winch system 

35 shown in FIG . 6 ; 
SUMMARY FIG . 8 is a view of the rear of the winch system shown in 

FIG . 6 ; 
One embodiment of the present disclosure includes a FIG . 9 is vertical sectional view of the system shown in 

winch system by which the disclosed method is practiced . FIG . 6 taken along the line 9 - 9 thereof ; 
The disclosure also includes a method for ensnaring an 40 FIG . 10 is another vertical sectional view of the system 

object such as a tree limb before it is felled to influence the shown in FIG . 6 . 
direction in which it is to fall or after it is felled and pulling 
it toward a processor that de - limbs or prunes and optionally DETAILED DESCRIPTION 
cuts the limb to length . 

The winch system is coupled to a processor energy source 45 A winch system 10 ( FIGS . 1 - 5 ) is coupled to a processor 
having one or more processor driving rollers , the processor energy source 12 having one or more processor driving 
providing energy to the winch system . The winch system has rollers 14 and optionally crab claw - like knives 16 . The 

a body having a front face , a back face , lateral side faces , processor 12 provides energy to the winch system 10 
a top , a bottom , an imaginary horizontal axis extending through driving rollers 14 that optionally are reversible . The 
between the lateral side faces , an imaginary vertical axis 50 winch system 10 has a body 18 ( FIG . 1 ) with a front face 20 
extending between the top and the bottom , the body being ( from which optionally a cable 40 extends ) , a back face 22 , 
detachably attachable to the processor energy source ; lateral sides 24 , a top 26 , a bottom 28 an imaginary vertical 

multiple driven rollers that are driven by the one or more axis ( V - V ) and an imaginary horizontal axis ( H - H ) . Multiple 
processor driving rollers , the driven rollers being supported driven winch drive rollers 32 ( preferably two ) are supported 
between the top and the bottom of the body so that they are 55 between the top 26 and bottom 28 so that they are rotatable 
rotatable about axes that are parallel to the vertical axis in about axes that are parallel to the vertical axis ( V - V ) in 
response to the one or more processor driving rollers ; response to the one or more processor driving rollers 14 . 

a winch drum supported by the body and extending A winch drum 36 ( FIGS . 3 & 5 ) is supported by the body 
between the lateral side faces , the winch drum having an 18 so that it rotates about an axis that is parallel with the 
axis of rotation that is parallel to the horizontal axis of the 60 horizontal axis ( H - H ) . Associated with the winch drum 36 is 
body ; a drum gear 38 in communication with the driven rollers 

a drum gear in communication with the driven rollers and 50 , 52 . The drum gear 38 transfers rotational energy about 
the winch drum that transfers rotational energy about the the vertical axis V - V from the processor driving rollers 14 to 
vertical axis from the processor driving rollers to rotational rotational energy about the axis of rotation H - H of the winch 
energy about the axis of rotation of the winch drum and 65 drum 36 and optionally influences the speed and direction of 
influences the speed and direction of winch drum rotation ; winch drum rotation . A cable 40 extends from or wraps 
and around the winch drum 36 . The cable 40 has a proximal end 

no mollers 
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42 region attached to the winch drum 36 and a distal end Relevant to smooth spooling is the angle ( fleet angle ) at 
region 44 that is detachably attachable to an object 46 to be which the cable comes off the sheave and into the winch . 
retrieved by and pulled or hauled towards the winch system Preferably , the fleet angle should lie between 0 . 50 and 1 . 5º . 
36 . The cable 40 extends outwardly from the front 20 or In practice , it is desirable that the winch be mounted so that 
back 22 faces of the body 18 . 5 it shaft is at a 90 degree angle relative to a line that extends 

It will be appreciated that the term “ horizontal ” should not from the center of the drum to the first object to be engaged 
be strictly construed . In practice , this term suggests a frame or a sheave . Failure to align the winch will prevent the cable 
of reference in relation to the body 18 of the winch system . from winding onto the drum as it should . 
It may be that the environment of use may be inclined to a common arrangement is for the winch cable to leave the 
truly horizontal plane . Similarly for the term " vertical ” . It drum and go through a fixed sheave or block . Grooved 
also should not be strictly construed , except that the vertical drums can help the cable spool correctly . For example , a 
axis should be considered orthogonal to the horizontal axis . helical groove can be provided to facilitate multi - layer 

If desired , a reverse gear 48 is mounted so that it rotates applications that results in additional layers of cable lying at 
with the driven winch drive rollers 32 in a plane that lies 15 a crosswise angle to the lower layers . 
perpendicularly to the vertical axis V - V . In use , one method for operating the winch system 10 

In alternate embodiments ( see FIG . 6 onwards ) the drive involves the processor 12 descending from above and 
gear 38 includes two sprockets , a belt or chain ( collectively , engaging the winch system 10 . After engagement , the winch 
" chain " ) that surrounds them , and a gearbox . If desired , the system 10 is coupled to the movable processor 12 . 
sprockets may be oriented in a horizontal line , as suggested 20 One embodiment of the processor 12 has a pair of 
in the embodiments depicted in FIGS . 1 - 5 . Alternatively , the processor driving rollers 14 and openable claw - like knives 
sprockets could be oriented so that one is higher than the 16 . Via a gearing system , the processor 12 provides rota 
other . In practice , this may facilitate visual inspection by an tional , translational and potential energy to the winch system 
operator . One form of drum gear 38 is the Superior Gearbox 10 . The gearing system rotates , stops or reverses the rotation 
600 series ( preferably the 1 : 1 ratio box ) . See , www . superi - 25 of a drum 36 around which the cable 40 is wrapped and to 
orgearbox . com . which the cable 40 is tethered so that the cable 40 can be 

In one embodiment , the processor driving rollers 14 of the extended or retracted without detachment or slippage . 
processor energy source 12 include two processor driving In use , the distal end 58 of the cable is detachably attached rollers 14 . Preferably , the one or more driven winch drive to an object 46 to which a pulling force is to be applied . The rollers 32 of the winch system 10 comprise four rollers . 30 proximal end 56 is secured to the drum . Where there are four driven rollers , two rollers 50 are One way of operating the disclosed apparatus involves mounted adjacent the front face 20 of the winch system 10 these steps , not all of which need to be practiced , nor in the and two rollers 52 are mounted adjacent the back face 22 of sequence set forth : the winch system 10 . In such a case , the reverse gear 48 
intermeshes between the front two 50 winch system gears . 35 5 A . lowering the processor 12 and the pair of driving 

Preferably the cable 40 extends from the body 18 between rollers 14 over the winch system 10 ; 
the front two driven rollers 50 . B . engaging the processor driving rollers 14 with the 

In use , the disclosed apparatus for ensnaring and retriev - driven winch drive rollers 32 so that in one embodiment 
ing objects 46 comprises in combination a winch system 10 , each processor driving roller 14 engages two winch driven 
as described above and a processor energy source 12 to 40 rollers ( e . g . 50 or 52 ) ; 
which the winch system 10 is coupled . The processor energy C . securing the distal end 56 of the cable 40 to or around 
source 12 has multiple processor driving rollers 14 and some an object 46 to be pulled ; 
embodiments have crab claw - like knives 16 . D . rotating the processor driving rollers 14 and the driven 
As used herein the term " winch ” connotes a mechanical winch drive rollers 32 and drum 36 to apply tension to and 

device that is used to pull in ( wind up ) or let out ( wind out ) 45 pull in the cable 40 and the ensnared object 46 so that the 
or otherwise adjust the tension ” of a rope or wire rope ( also object 46 may be retrieved or the direction in which it may 
called a " cable ” or “ wire cable ” ) . En . wikipedia . org / wiki / fall is influenced . 
Winch . In its simplest form , it consists of a spool and an Other steps may be involved : 
attached hand crank . Id . The spool can also be called the E . straddling the obiect 46 with the claw - like knife 16 : 
winch drum . Id . Some designs have gear assemblies and can 50 and 
be powered by electric , hydraulic , pneumatic or internal F . removing unwanted appendages ( e . g . limbs ) from the combustion drives . Id . Some may include a solenoid brake object 46 as it is retrieved by the cable 40 and passes through and / or a mechanical brake or ratchet and pawl device that the knife 16 . prevents it from unwinding unless the pawl is retracted . In one example , the pitch diameter of the driving winch Preferably , the cable is wound under tension . In practice , 55 
is often helpful that the cable be spooled with a minimum rollers 32 was 11 . 5 inches ; that of the reverse gear 48 was 
tension of about 10 - 15 % of the working load . The smaller 6 inches ; and that of the drum 38 was 7 inches . It was 
the ratio between the drum diameter and cable diameter , the observed that the torque on each driven winch drive roller 
more tension is needed . An insufficient tension allows the cient tension allows the was about 940 lbs and the resulting torque on the drum was 
cable to cut down between lower wraps . This tends to cause 60 about 2200 foot pounds . When the driven winch drive rollers 
damage to the cable . rotated at about 21 rpm , this resulted in the drum rotating at 
An ideal ratio between the drum diameter and the cable about 34 . 6 rpm and the energy transferred was about 14 . 3 

diameter is 25 : 1 or greater . And ANSI / ASME standard sets horsepower . 
a minimum of 15 : 1 for pulling and 18 : 1 for lifting . In one set In practice , the processor driving rollers 14 are preferably 
of experiments , the drum diameter was 5 inches , and the 65 hydraulically driven . When a log is inserted between the 
wire diameter was 0 . 63 inches . In that example , the ratio was rollers 14 , it is propelled through the knives . Optionally , the 
9 : 1 . limb can also be cut . 
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In another embodiment , there are two driven rollers 32 axis extending between the top and the bottom , the 
which will provide power to the winch drive 36 . This body being detachably attachable to the processor 
embodiment eliminates the cost of the two additional rollers energy source ; 
plus the associated gears . multiple driven rollers that are driven by the processor 

A further embodiment uses a single processor driving 5 driving rollers , the driven rollers being supported 
roller located at the bottom of the processor 12 that would between the top and the bottom of the body so that they 
drive a single gear 32 which would drive the winch drive are rotatable about axes that are parallel to the vertical 
hub 36 . axis in response to the processor driving rollers ; 

A yet further embodiment would use a single processor a winch drum supported by the body and extending 
driving hub to drive a hydraulic motor . Then a hydraulic 10 between the lateral side faces , the winch drum having 
hose could be routed from the hydraulic motor to the driving an axis of rotation that is parallel to the horizontal axis 
hub to provide power to the winch 36 . This hydraulic of the body ; 
mechanism would allow the drive winch 36 to be positioned a drum gear in communication with the driven rollers and 
in alternate locations and a hydraulic hose to be connected the winch drum that transfers rotational energy about 
to it instead of gears . 15 the vertical axis from the processor driving rollers to 

As required , detailed embodiments of the present inven rotational energy about the axis of rotation of the winch 
tion are disclosed herein ; however , it is to be understood that drum and influences the speed and direction of winch 
the disclosed embodiments are merely exemplary of the drum rotation , wherein the drum gear includes a pair of 
invention that may be embodied in various and alternative sprockets and a chain extending around the pair , the 
forms . The figures are not necessarily to scale ; some features 20 chain being adapted to transfer rotary motion from one 
may be exaggerated or minimized to show details of par socket to the other socket in the pair , the sprockets 
ticular components . Therefore , specific structural and func being aligned along an imaginary angled axis so that 
tional details disclosed herein are not to be interpreted as one is higher than the other ; and 
limiting , but merely as a representative basis for teaching a cable that is adapted to wrap around the winch drum , the 
one skilled in the art to variously employ the present 25 cable extending substantially horizontally from the 
invention . front or back faces , the cable having a proximal end 

region attached to the winch drum and a distal end 
region that is detachably attachable to an object to be 

Reference No . Component retrieved by the winch system , the distal end region 
influencing the direction in which the object may fall , Winch system 

Processor energy source the object being located laterally away from the winch 
Processor driving rollers system . 
Crab claw - like knives 2 . The winch system of claim 1 , wherein the multiple Body processor driving rollers of the processor energy source Front face 
Back face 35 include two processor driving rollers . 
Lateral sides 3 . The winch system of claim 1 , wherein the multiple 

driven rollers of the winch system comprise four rollers . 
Bottom 4 . The winch system of claim 3 , wherein the four rollers A - A Imaginary vertical axis 
Driven winch drive rollers include two rollers mounted adjacent the front face of the 

40 winch system and two rollers mounted adjacent the back 
Drum gear face of the winch system . Cable 5 . The winch system of claim 4 , wherein a reverse gear is Proximal end region 
Distal end region mounted so that it rotates two of the driven rollers in a plane 

46 Object to be retrieved that lies perpendicularly to the vertical axis , the reverse gear 
Reverse gear 45 intermeshing between a front and a back roller . 50 Two rollers mounted adjacent the front face 6 . The winch system of claim 5 , wherein the cable extends Two rollers mounted adjacent the back face 

56 Proximal end from the body between the front two driven rollers substan 
Distal end tially in parallel with the horizontal axis when the cable is 

under tension . 
While exemplary embodiments are described above , it is 50 it is 50 7 . The winch system of claim 5 , wherein the cable extends 

from the body between the back two driven rollers substan not intended that these embodiments describe all possible tially in parallel with the horizontal axis when the cable is forms of the invention . Rather , the words used in the 
specification are words of description rather than limitation , under tension . 
and it is understood that various changes may be made 8 . A machine for ensnaring objects comprising in com 
without departing from the spirit and scope of the invention . » 
Additionally , the features of various implementing embodi a winch system ; and 
ments may be combined to form further embodiments of the a processor energy source to which the winch system is 
invention . coupled , the processor energy source having multiple 

processor driving rollers , the processor providing 
What is claimed is : energy to the winch system , 
1 . A winch system coupled to a processor energy source the winch system comprising 

having multiple processor driving rollers , the processor a body having a front face , a back face , lateral side faces , 
providing energy to the winch system , the winch system a top , a bottom , an imaginary horizontal axis extending 
comprising between the lateral side faces , an imaginary vertical 

a body having a front face , a back face , lateral side faces , 65 axis extending between the top and the bottom , the 
a top , a bottom , an imaginary horizontal axis extending body being detachably attachable to the processor 
between the lateral side faces , an imaginary vertical energy source ; 
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multiple driven rollers that are driven by the one or more 
processor driving rollers , the driven rollers being sup 
ported between the top and the bottom of the body so 
that they are rotatable about axes that are parallel to the 
vertical axis in response to the one or more processor 5 
driving rollers ; 

a winch drum supported by the body and extending 
between the lateral side faces , the winch drum having 
an axis of rotation that is parallel to the horizontal axis 
of the body ; 

a drum gear in communication with the driven rollers and 
the winch drum that transfers rotational energy about 
the vertical axis from the processor driving rollers to 
rotational energy about the axis of rotation of the winch 
drum and influences the speed and direction of winch 15 
drum rotation , wherein the drum gear includes a pair of 
sprockets and a chain extending around the pair , the 
chain being adapted to transfer rotary motion from one 
socket to the other socket in the pair ; and 

a cable that is adapted to wrap around the winch drum , the 20 
cable extending substantially horizontally from the 
front or back faces , the cable having a proximal end 
region attached to the winch drum and a distal end 
region that is detachably attachable to an object to be 
retrieved by the winch system , the distal end region 25 
influencing the direction in which the object may fall , 
the object being located laterally away from the winch 
system . 

9 . A method for operating a winch system with a drum , the 
winch system being coupled to a movable processor having 30 aving 30 
one or more driving processor rollers , the processor provid 
ing energy to the winch system that applies tension to a cable 
having a distal end that is detachably attached to an object 
against which a pulling force is to be applied and a proximal 
end that wraps around and is secured to the drum , the winch 35 
system comprising : 

a body having a front face , a back face , lateral side faces , 
a top , a bottom , an imaginary horizontal axis extending 
between the lateral side faces , and an imaginary vertical 
axis extending between the top and the bottom , the 40 
body being detachably attachable to the processor 
energy source ; 

multiple driven rollers that are driven by the one or more 
processor driving rollers , the driven rollers being sup 

ported between the top and the bottom of the body so 
that they are rotatable about axes that are parallel to the 
vertical axis in response to the one or more processor 
driving rollers ; 

the winch drum being supported by the body and extend 
ing between the lateral side faces , the winch drum 
having an axis of rotation that is parallel to the hori 
zontal axis of the body ; 

a drum gear in communication with the driven rollers and 
the winch drum that transfers rotational energy about 
the vertical axis from the processor driving rollers to 
rotational energy about the axis of rotation of the winch 
drum wherein the drum gear includes a pair of sprock 
ets and a chain extending around the pair , the chain 
being adapted to transfer rotary motion from one socket 
to the other socket in the pair , the sprockets being 
aligned along an imaginary angled axis so that one is 
higher than the other ; and 

a cable that is adapted to wrap around the winch drum , the 
cable extending substantially horizontally from the 
front or back faces , the cable having a proximal end 
region attached to the winch drum and a distal end 
region that is detachably attachable to an object to be 
retrieved by the winch system , the distal end region 
optionally influencing the direction in which the object 
may fall , the object being located laterally away from 
the winch system , 

the method including the steps not necessarily practiced in 
the order presented , of : 

A . lowering the processor and the one or more driving 
processor rollers over the winch system ; 

B . engaging the driving processor rollers with the driven 
winch rollers so that each processor driving roller 
engages one or more winch driven rollers ; 

C . securing the distal end of the cable to the object to be 
engaged ; 

D . rotating the processor driving rollers and the driven 
winch rollers to apply tension to the cable and the 
object so that the object may be pulled or retrieved 
towards or across intervening terrain . 

10 . The method of claim 9 , further comprising the step of : 
E . straddling the object with blades that comprise an 

openable and closable claw - like knife . 


